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plicated. It is possible that this conception of the 
slow, gradual ascent of air may have a bearing upon 
the cloud-formation associated with a coming cyclone, 
but the subject is too long for a letter. 

The fourth aspect is the behaviour of the convected 
air with regard to its environment. The slowness of 
its rate of ascent is dependent largely upon the 
development of eddies and consequent dilution of its 
mass with the cooler environment. This cannot of 
itself arrest the upward motion, though it delays it, 
and, consequently, when the convected air has arrived 
at its ultimate level it will have carried with it some 
of the air which formed its environment on the way. 
Hence the rising air will have “evicted” a certain 
amount of air by its passage. 

The importance of combining these aspects is at 
once apparent if we consider that convection in still 
air would simply mean a readjustment of the mass 
in the vertical. The potentially warm air would be 
at the top instead of at the bottom, and the effect of a 
completed process of convection would be that pres¬ 
sure would rise within the area of operations. But 
if the risen air wrere delivered into a rapidly moving 
current at the top, the air which it had “evicted” 
from the environment on its way would be lost to 
the column, and when the process was completed the 
air would close in from the top, the bottom, and the 
sides. If there were any relative motion to begin 
with—and there is alwavs some—closing in from the 
sides must develop cyclonic circulation with a cold 
core. Closing in from the bottom with air colder 
and drier than that which began the convection would 
stop on account of dynamical cooling, and closing in 
frotp the top means the settling down of the air of 
the stratosphere and a consequent low tropopause 
with a column of air above it warmer than its 
environment. 

These conditions describe what the late Lord Ray¬ 
leigh postulated for superposing a vortex on a current 
with relative velocity of its parts. They also agree 
with what Mr. Dines describes as the results of his 
examination of actual cyclonic conditions in Eng¬ 
land. And this view of the procedure is borne out 
by the examination of tropical cyclones. We can 
form legitimate inferences from the pressure 
records of these visitations because the normal 
conditions of the localities where they occur are 
extremely regular. We can see by an inspection of 
the graph of pressure that the region covered by a 
cyclone has simply lost a certain part of the air which 
it normally possesses. In one example I estimated the 
loss as equivalent to 40,000 cubic km. at sea-level. 
Beyond all doubt or question air had gone; it was 
not piled up in anticyclones fore and aft, as we used 
to think the convected air of our cyclones must be; 
it was gone clean away. I suspect that it travelled 
away in some upper current until slowed down over 
the tropical anticyclone of some ocean. The story 
will not be complete until that surmise is verified or 
the correct account substituted. Hence, for the time 
being, I am as curious about the life-history of con¬ 
vective air-currents as I was twenty years ago about 
that of surface air-currents. 

In any case, it seems to me certain that, because 
it carries away part of the air which it meets on its 
path, convection, wherever it occurs, must entail 
convergence, and therefore, except at the equator, it 
must give rise to a. cyclonic circulation which may be 
transient or, if circumstances are favourable, per¬ 
manent. The function of the stratosphere seems to 
be not constructive, but conservative and registrative. 
It protects the energy from bein'* dissipated by 
“ filling up,” because the descent of its isothermal 
air is arrested by the adiabatic rise of temperature. 
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That is, indeed, the common function of all “ decks ” 
or lids in the atmosphere, of which the stratosphere 
is the chief. At the same time, for an observer the 
stratosphere registers the locality of low pressure 
by the lowness of the tropopause and the relative 
warmth of the air column above it. It seems to be a 
law for the general circulation and for local circula¬ 
tions that as pressure diminishes in the troposphere 
the tropopause is lowered and the temperature of the 
columns above it rises. 

Consequently, my view at the present time is that 
the energy of a cyclone is due originally to convection 
in a region with a suitable law of variation of velo¬ 
city with height; it is guarded at the top by the 
isothermal condition of the stratosphere, and on the 
sides by the balance of pressure and rotation. It is 
open to slow attack at the bottom on account of the 
friction of its winds with the surface, and unless its 
energy can be maintained by additional convection 
it must perish. 1 do not think that a travelling 
cyclone carries its supply of rain for long distances; 
it probably manufactures it out of the material in 
the lowest levels which it has to pass over. But it 
uses the energy so supplied first to form a secondary, 
and afterwards to absorb it or to be absorbed by it. 

Napier Shaw. 

Imperial College of Science and 
Technology, S.W.7. 


It is a well-known hydrodynamical result that, in 
the absence of any external stabilising influence, any 
surface of discontinuity of velocity in a fluid must be 
unstable. The effect of this instability is seen in the 
eddies produced in a millpond, at the margin of the 
entering stream. A sufficiently rapid shearing, with¬ 
out actual discontinuity, will produce the same effect. 
Most atmospheric eddies are developed in this way. 
In the case of differences of velocity between different 
masses of air at the same level, gravity is not directly 
available to damp any eddies that may be produced, 
and hence it does not seem likely to be difficult to 
account for eddies with their axes vertical. 

Thus the origin of cvclones mav well be explained 
on the lines suggested in Mr. W. H. Dines’s letter in 
Nature of November 18. It is rather more difficult to 
see what determines the size and intensity to which 
they grow. Ground friction must play its part; also, 
where the warm stream on the south side bulges 
northward, it must do so to some extent over the 
top of the cold air already there, and this arrangement 
makes for stability, and when sufficiently developed 
must prevent the further growth of the disturbance. 

The speed of translation of the cvrlone on this 
theory should be the mean of the velocities of the 
two currents, which is usually about correct. The 
geostrophic condition must also hold approximately, 
otherwise the disturbance would spread out with 
nearly the velocity of sound and disappear. What is 
not easy to see, however, is whv the isobars tend to 
become more or less circular instead of wavv. 

Harold Jeffreys. 

Meteorological Office, South Kensington. 


I should like to express my agreement with Mr. W. H. 
Dines’s view (Nature, November 18, p. 375) regarding 
the origin of the initial difference of pressure which 
leads to the development, under the influence of the 
earth’s rotation, of cyclonic circulation, and to state 
that I have often suggested that this initial disturb¬ 
ance may have a mechanical origin (see Quart. Journ. 
Roy. Meteor. Soc., vol. xliii., 1917, p. 27). At the 
same time it seems that one cannot, on many 
grounds, ignore the' effect of temperature contrasts as 
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a contributing factor in the further development and 
maintenance of storm energy. 

To take the very fact which Mr. Dines cites, 
namely, the exceptional storminess of the Atlantic to 
the north-west of Scotland. This region is, in a 
most conspicuous degree, stormier in the winter 
months than in the summer, and it is almost one 
of the canons of physical geography that the exces¬ 
sive development of storm-energy during the cold 
season is favoured by the great contrast in tempera¬ 
ture between the frostbound continents and the warm 
Atlantic, the individual cyclonic systems breeding not 
so actively over the land areas, where the general 
pressure is high, as over the oceanic areas, where 
the general pressure is low. On the other hand, 
during the warm season—w'hen the temperature 
gradient between the oceans and the continents is 
reversed, but is much less steep than the winter 
gradient—cyclonic energy in the North Atlantic is far 
less powerful, whilst over the sun-heated continents 
storm-energy takes the form, not of extensive wind- 
systems, but of localised conventional thunder-systems. 
Furthermore, in the southern ocean, between 40° and 
6o° S., where there are no disturbing land masses, 
there does not appear, judging from the reports of 
navigators, to be such conspicuous seasonal difference 
in storminess, and this is borne out by statistics avail¬ 
able for the Falkland Islands (Meteor. Office Geophys. 
Mem., No. 15). L. C. W. Bonacina. 

November 19. 


Sir Oliver Lodge’s suggestion and mine in 
Nature of November 25 are not contradictory, but 
rather complementary. Work done by the alternate 
evaporation and condensation of moisture implies a 
thermodynamic cycle. Both air and aqueous vapour 
must, I think, play the part of working substance. 

J. R. Cotter. 

Trinity College, Dublin, November 26. 


Luminosity by Attrition. 

Allow me to add to the list of minerals showing 
this phenomenon one which I have already given in 
my book “Diversions of a Naturalist.” It is that 
of corundum. I found that water-worn pebbles of 
corundum (so identified in the department of 
minerals of the Natural History Museum) gave flashes 
of light when rubbed together, but required for this 
result a heavier pressure than do pebbles of silica. 
The same odour as that observed when silica is used 
was produced. 

I may also repeat here what I have stated in my 
book, that a spectroscopic examination of the 
luminous flashes of quartz pebbles gave a continuous 
spectrum and no detached bright lines. 

E. Ray Lankester. 

November 28. 


Some ten years ago when grinding down a thin slice 
of limestone under water I was surprised to find that 
the operation was accompanied by faint flashes of 
light which seemed to issue from certain spots of 
superior hardness; on examining the slice under the 
microscope it was found that these spots consisted 
of quartz. This ied me to devise an apparatus by 
which the luminescence could be continuously pro¬ 
duced and so rendered a subject for precise observa¬ 
tion. The substance to be examined was attached to 
the free end of a hinged bar and adjusted so that it 
rested against th“ edge of an emerv, or. still better, 
a carborundum, wheel which was rotated bv an elec¬ 
tric motor. Of some forty minerals experimented 
upon no fewer than eighteen emitted light while 
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being ground. Those that did not included all the 
sulphides which were examined, viz. zinc blende, 
cinnabar, antimonite, galena, copper pyrites, and 
arsenical pyrites. Iron pyrites, of course, yielded 
sparks, but these were not accompanied by tribo- 
luminescence. Almost all the silicates emitted light, 
e.g. orthoclase, labradorite, idocrase, garnet, 
tourmaline (one variety, another did not), epidote, 
zircon, topaz, and glass; several oxides, e.g. 
corundum, magnetite, haematite, cassiterite, quartz, 
and flint; light was also obtained from wavellite, 
apatite, celestine, and barytes. But the most re¬ 
markable results were obtained from fluorspar; all 
the varieties of this mineral which were examined 
gave light, but one in particular, distinguished by its 
green colour, emitted blue light, not only in great 
quantity, but also of such persistency that the whole 
periphery of the wheel was alive with it. 

Curiously enough, no electrical phenomena were 
observed in any case; an electroscope, possibly not 
a very sensitive one, gave no signs even when fully 
exposed to the current of dust driven off during 
grinding. 

The light emitted was in most cases white, but 
often coloured reddish or yellowish, and in a few 
instances bluish. It would be quite possible to 
examine (as I did) the light with a spectroscope, and 
after some preliminary trials I planned apparatus for 
photographing the spectrum. The outbreak of the 
war, however, put a stop to my experiments, and I 
have not yet had time to resume them. 

November 25. W. J. Sollas. 


Stellar “ Magnitudes.” 

May I ask whether it is not time to overhaul and 
improve the conventional specification of stellar magni¬ 
tudes? 

When first introduced, on the basis of ordinal 
numbers, the plan was natural enough; a third magni¬ 
tude was naturally inferior to a first, and a group of 
some twenty stars could be .considered as of the first 
magnitude. 

But when it was found possible to measure and 
specify magnitudes with numerical accuracy—by 
instrumental means not, I confess, fully known to 
me—so that a Variable could be said to decrease from 
2-14 to 2-56, the cardinal number specification looked 
inverted. Moreover, magnitudes less than unity 
became necessary for the brighter stars, and a suffi¬ 
ciently bright star would presumably have the magni¬ 
tude o; a nova, for instance, might blaze up from 
magnitude 12 to magnitude. zero, or even become of 
negative brightness at the height of its career. 
Indeed, I gather that a more recent system, of what 
are called “absolute magnitudes,” really does involve 
negative numbers. 

Would it not be well to reconsider the convention 
and devise something more convenient? 

Oliver Lodge. 


Higher Forestry Education for the Empire. 

The question has been recently raised by the 
Government of India as to the advisability of either 
training the probationers for the Indian Forest Ser¬ 
vice entirely in India or confining the training to one 
centre in this country. The question has come to the 
front owing to the changes to be introduced in the 
administration of India, under which a larger pro¬ 
portion of Indians will enter the Indian Forest Service 
in the future, it being therefore considered desirable 
to train the European and Indian probationers all 
together. The professional forestry opinion of Indian 


©1920 Nature Publishing Group 










